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Incidence of Peripheral Cyanosis in Patients with Therapeutic Hypothermia
after Cardiac Arrest in the Acute Care Unit of a Tertiary General Hospital
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Purpose : This study aimed to identify the incidence of peripheral cyanosis and the characteristics and clinical
results of patients with therapeutic hypothermia after a cardiac arrest. Methods : Data were collected from April
to June 2021 via the electrical medical records of 95 patients with therapeutic hypothermia for 72 hours after
a cardiac arrest admitted to an acute care unit at a tertiary hospital between January 1, 2016, and December
31, 2019. The data were analyzed using descriptive statistics and a t—test, Mann—Whitney U test, Chi—squared
test, Fisher’s exact test, and logistic regression using SPSS/WIN. Results : The incidence of peripheral cyanosis
was 20%. In the peripheral cyanosis group, peripheral vascular disease, fibrinogen, vasopressor, infection, disseminated
intravascular coagulation, acute physiology, chronic health evaluation II score on the second hospital day,
nursing intervention, and mortality on the seventh hospital day were higher. The level of fibrinogen and use of
vasopressors affected the occurrence of peripheral cyanosis. Conclusion : Considering the influencing variables,
careful observation is necessary for patients with high fibrinogen levels and vasopressor use. These results
provide basic data to recognize the need for nursing intervention for peripheral cyanosis and encourage nurses
to deliver them during therapeutic hypothermia.
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Table 1. General Characteristics of Participants

(N=95)

Characteristics n (%) or M+SD or median (IQR)
General characteristics
Age (years) 58.26+16.35
Sex Male 61 (64.2)
Female 34 (35.8)
BMI (kg/m?) 24.11 (20.96-25.8D)7
Past history”
Hypertension 47 (49.5)
Diabetes mellitus 23 (24.2)
Hyperlipidemia 4 (4.2)
Cardiovascular disease 18 (18.9)
Heart failure 9 9.5
Heart valve disease 1 (LD
Arrhythmia 9 9.5
Cancer 8 8.4
Tuberculosis 220D
Peripheral vascular disease 2 1
Cerebrovascular disease 6 (6.3
Cerebral hemorrhage 332
Chronic lung disease 563
Chronic kidney disease 8 (8.4)
Thyroid disease 2 Q21
Smoking 34 (35.9)
Drinking 46 (48.4)
Causes of cardiac arrest
Respiratory failure 16 (16.8)
Acute myocardial infarction 23 (24.2)
Ventricular fibrillation 18 (18.9)
Hyperkalemia 332
Suicide attempt 8 (8.4)
Asphyxia 10 (10.5)
Metabolic acidosis 1 (1D
Unknown cause 10 (10.5)
Others 6 (6.3
Time taken to ROSC (min) 24 (10-36)"
Total CPR time (min) 18 (8-30)

" Duplicate responses, TMann—Whitney U test

M=Mean; SD=Standard deviation; IQR=Interquartile range; BMI=Body mass index; ROSC=Recovery of spontaneous circulation;

CPR=Cardiopulmonary resuscitation
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Table 2. Incidence of Peripheral Cyanosis of Participants (NV=19)
Disappearance of Persistent of
Characteristics penph(er:il1 chlanoss penphe(;al;)yano&s 2 ’
n (%)
Site of peripheral cyanosis” 1.36 2437
Hand 7 (63.6) 4 (36.4)
Foot 11 (68.8) 5312
Nose, ear - 2 (100.0)
Others - 1 (100.0)
Incidence of SDG - -
Discharge 9.68 0047
Home 7 (50.0) -
Hospital 5 (36.0) -
Death 2 (14.0) 5 (100.0)
Level of consciousness at discharge 5.83 0517
Alert 8 (57.0) -
Response to verbal order 1 (7.0) -
Unresponsive 5 (36.0) 5 (100.0)
" Duplicate responses, TFisher’s exact test
SDG=Symmetrical digital gangrene
35 187%)°1% oM, F+ 23t fol’t Alol= gl FIEEA AR 99(47.4%) 02 AgsHA] ok

a,
T 187(23.7%) Hrt Bol ARSI AAl2a
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.003), BHEEA| AF(x°=4.19, p=.041), TA(x’= i

5.84, p=.016), DIC (x*=4.91, p=.048), YL 294
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Table 3. Comparison of General and Clinical Characteristics between Peripheral Cyanosis Group and No-Peripheral

Cyanosis Group (N=95)
Peripheral cyanosis No—peripheral 2,
Characteristics group (n=19) cyanosis group (n=76) ; ,Z D
n (%) or M+SD or median (IQR)
General characteristics
Age (years) 61.58+14.81 57.43+16.71 0.988 326
Sex 0.11 915
Male 12 (63.2) 49 (64.5)
Female 7 (36.8) 27 (35.5)
, 24.44 23.95 ) .
BMI (kg/m) (22.48-25.81) (20.62-25.89) 081 A8
Past history '
Hypertension 12 (63.2) 35 (46.1) 1.78 1821
Diabetes mellitus 4 (211 19 (25.0) 0.13 >.9991
Hyperlipidemia 153 339 0.07 >.9997
Cardiovascular disease 6 (31.6) 12 (15.8) 2.47 1861
Heart failure 3 (15.8) 6 (7.9 1.11 3771
Heart valve disease - 1 (1.3 0.25 >.9991
Arrhythmia 2 (10.5) 7 9.2) 0.03 >.9991
Cancer 3 (15.8) 5 (6.6) 1.67 1961
Tuberculosis 1 (33 1 (1.3) 1.15 2841
Peripheral vascular disease 2 (10.5) - 8.17 0041
Cerebrovascular disease - 6 (7.9 1.6 34471
Cerebral hemorrhage - 3 (39 0.77 >.9997
Chronic lung disease 3 (15.8) 2 (2.6 5.28 0531
Chronic kidney disease - 8 (10.5) 2.18 35171
Thyroid disease - 2 (2.6) 0.51 9991
Smoking 7 (36.8) 27 (35.5) 0.01 >.999
Drinking 9 (47.4) 37 (48.7) 0.01 >.999
Clinical characteristics
Laboratory test
105 579 «
NSE (ng/mL) (49.29-326.28) (33.35-196.25) 19 057
. . 8.40 8.25 .
Lactic acid (mmol/L) (4.80-14.30) (4.40-12.08) 0.49 628
L 1.14 0.23 .
Procalcitonin (ng/mL) 0.06-3.29) 0.06-1.73) 1.08 282
0.23 0.12 .
CRP (me/dL) (0.10-1.43) (0.10-0.71) 0.98 321
. 13.80 13.45 .
Hemoglobin (g/dL) (12.6-15.50) (11.2-14.58) 176 079
86.30 118.0 .
Pa0, (mmHg) (63.0-226) (66.15-260.8) 132 186
7.03 7.15 .
pH (6.87-7.16) (6.92-7.31) 195 122
Platelet (x10%/ul) 226.47+110.37 206.83+61.74 0.75 463
14.50 13.40 .
PT INR) (13.0-15.50) (12.40-15.45) 16 109
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Periphera cyanosis No—peripheral 2
Characteristics group (n=19) cyanosis group (n=76) * Zt p
n (%) or M*SD or median (IQR)
. 293 230 "
Fibrinogen (mg/dL) (250.0-319.0) (179.75-2717.0) 24 003
. 9.03 8.81 .
D-dimer (ug/ml. FED) (3.79-29.12) (3.98-22.66) o 631
Troponin T (ng/mL) (0.02—0(.)6%)§ (0.02—0(.)51(3()) 0 sor
3.0 3.0 .
CK-MB (ng/ml) (1.90-7.50) (133-12.08) o B9
74.0 72.50 "
BNP (pg/ml) (23.0-366.0) (24.0-222.0) o 81
Potassium (mmol/L) (3.9075%6%(; a. 6373%‘71)()) -1.95 052"
Magnesium (me/dL (2.08—2%943 (2.19—2%645 0 02
Medication
Neuromuscular blocker 13 (68.9 58 (76.3) 0.5 5571
Sedative 17 (89.5) 75 (98.7) 422 101t
Antipyretic drug 13 (68.9) 41 (53.9) 13 .255
Inotropic 19 (100.0) 70 92.1) 1.32 344
Vasopressor 9 (47.4) 18 (23.7) 4.19 041
Anticoagulant 16 (84.2) 59 (77.6) 0.4 755
Side effects of therapeutic hypothermia
Shivering 12 (63.2) 41 (53.9) 0.52 470
Bradycardia 10 (52.6) 49 (64.5) 0.91 341
Arrhythmia 9 47.4) 25 (32.9) 1.39 239
Electrolyte imbalance 12 (63.2) 31 (40.8) 3.07 .080
Seizure 3 (158 20 (26.3) 0.92 5501
Bleeding 3 (158 20 (26.3) 0.92 5501
Rearrest 2 (10.5) 5 (6.6) 0.35 .624
Infection 18 (94.7) 51 (67.D 5.84 .016
Hyperglycemia 9 (47.4) 31 (40.8) 0.27 .603
DIC 4 (2L.1) 4 (5.3) 491 0487
Mechanical support
ECMO 3 (158 4 (5.3) 247 .140°1
CRRT 6 (31.6) 13 (7.1 1.99 2001
APACHE 1I score
HD#0 26.11+4.20 24.47+5.66 1.18 242
HD#1 23.95+3.27 22.01%+4.33 1.82 .072
HD#2 21.47+3.52 19.28+4.36 2.03 .045
HD#3 21(19-24) 19 (16.3-22) -1.76 078"
Nursing intervention 12 (63.2) 19 (25.0) 10.07 .003
Blanket 12 (100.0) 19 (100.0) 0 >.999

"Mann—Whitney U test, TFisher’s exact test, TDuplicate responses

M=Mean; SD=Standard deviation; IQR=Interquartile range; BMI=Body mass index; NSE=Neuron specific enolase; CRP=C-reactive
protein; PaO,=Partial pressure of arterial oxygen; PT=Prothrombin time; INR=International normalized ratio; CK-MB=Creatine
kinase myocardial band; BNP=B type natriuretic peptide; DIC=Disseminated intravascular coagulation; ECMO=Extracorporeal
membrane oxygenation; CRRT=Continuous renal replacement therapy; APACHE II=Acute physiology and chronic health
examination; HD=Hospital day
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Table 4. Comparison of Clinical Results between Peripheral Cyanosis Group and No-Peripheral Cyanosis Group

(N=95)
Peripheral No-peripheral
Characteristics cyan(?]s; g)roup cyan(c;s;g)roup )jr ; 1Y
n (%) or median (IQR)
Length of stay at ACU (day) 6 (4-8) 7 (6-10) -2.29 0227
Hospital length of stay(day) 12 (4-22) 10 (7-16) -0.15 885"
Death at ACU after therapeutic hypothermia 7 (36.8) 19 (25.0) 1.07 .300
Death within a week at ACU 5 (26.3) 6 (8.0) 5.04 0401
Discharge 2.13 377
Home 7 (36.8) 21 (27.6)
Hospital 5(26.3) 34 (44.7)
Death 7 (36.8) 21 (27.6)
Level of consciousness at discharge 0.51 8321
Alert 8 (42.1) 27 (35.5)
Response to verbal order 1G53 4 (5.3
Unresponsive 10 (52.6) 45 (59.2)
*Mann-Whitney U test, TFisher’s exact test
IQR=Interquartile range; ACU=Acute care unit
2 et gk o) 7ANch Fe AoE Yekdy, @, DIC 9%, 49 29A APHACHE Il ¥58 59
SIETANA A 7% oSl At A HY  slol s i;qw SARae o 23, 4949
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Table 5. Factors Influencing to Peripheral Cyanosis of Participants
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Variables B OR 95% d e,
Fibrinogen (mg/dL) -.006 0.003 0.994 0.998-1.000 .034
Vasopressor 1.277 0.621 3.586 1.061-12.118 .040
R*\=.165

Model Chi-square test (x’=8.61, p=.013)
Hosmer—Lemeshow’s Goodness—of—fit test (p=.557)

SE=Standard error; OR=0dds ratio; CI=Confidence interval
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